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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract 

PURPOSE: To provide a method of forming lightly doped drain 
regions (LDDs) in source and drain regions easily and at a high 
yield in a thin film transistor having a gate electrode covered 
with an oxide film. 

CONSTITUTION: Impurities are introduced in an insular silicon 
film in a self alignment manner using a gate electrode as a mask 
and lightly doped drain regions (LDDs) are formed. An ion doping 
is performed from an oblique direction to a substrate by 
performing an obliquely rotational ion implantation first in the 
insular silicon film 304 and lightly doped regions 308 are formed. 
At this time, the lightly doped regions are formed also under the 
lower part of the gate electrode. After that, heavy dopants are 
introduced from the vertical direction to the substrate and 
heavily doped regions 309 are formed. By the above processes, 
the lightly doped regions are left under the lower part of the 
gate electrode and the lightly doped drain regions 310 are 
formed. 
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1 

M*fFfB*<o«5H] 

WEIWkft«BI©T«fc, te^S K W ( L D . 10 

[»**2] »*SllC:*3Vn\ 

M^W«SKW^ (ldd) a* % MhM 

mTm^x*is^i&mmvu^>mf$. (over i a 
P ldd) &&&rzzb&4mk-tz¥mit&m<o 

*> 5 r t b-tz*m#mm<Dftmmo 20 

[if** 4] It** 1 K*5^T, 
[ft** 5] »*3SltC*5V^ 

fttS i: 5 ¥»#3£«<&tfMK:*rfe, 30 

[IS** 6] »**l{Cj3V^T, 

» K-X*©**Mfett 1 x 1 0 13 ~ 5 x 1 0 14 m*/ c 

m 2 <D K-XiTWAStk 

(£ K-X»o^j»fcfl 1 X 1 0 5 X 1 0 "Ig*/ c 
[111**7] KttJIJ:, 

t> &mm±\m& $ *tfc*v has*, 

£r£"U 40 

[if** 8] *V F«iflH^Rrt&n^XKtt»«: 
[ft** 9] SttSi, 



2 0 8 0 
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5 t f T^fpjisiaicis^T, 

^Sr^At-SI^i:, 

■ SrJ&fti-axg*. 
Sr*U 

j»IB^*fi»*:WAi-5Xeic*5V>T, «riafiWk«»«T 
<offi fci^ * lc7M«Mtttf«Jft * r b b i~Z> 

[0001] 

DD) 8r#i-5*W**BOfP«*tt«c:BBi-*. 

(TFT) OfMKrtlBfcBWS. 
[0 0 0 2] 

h7V^^ (tft) SrSAi~5wj:^&tb a cv^ 
te^l-ffiV>^^^TFT^^oT, 
[0003] r^r^7hjj^M^» 

t^^t$tt6„ OFF«atfi % fBF7^^ 
b s lf*0*C««FS*LTV^«#dS*^LTV>o-CU* 

OFF««#£i:TL*51gHfi, Stt*Sr*fi8i-5» 
l^MM^JHttH Ltv^ £ b \z 

[0 0 0 4] «XltfN^Y*^S!0*Kh7>^^AS 

»1-5fi«ttPat45o lot, y-VKKyB 
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LX<D*ir})T {mm 0#»as£CTL£5o rtttt 
OFF 9M&£. bT b£ 5 f^m T£>£ 0 
[0 0 0 5] £OJ:5fcOFFS»£/h*<lN5fc«>0> 
MttT, LDD h K^KWy) 

[0 0 0 6] L*»U 10 
ftot, TFTfcf41Wfct-<*iiW<*ftU <at 

i: -r * l DD«w*7t 5/ h #4 mux*** ^ttx 

#+£flMBli:1\ xy^WSSWot b£ 5 ±: 

BMW"* r tfBMhNfe* b l> 5 BBHj5S*5. 
[0 0 0 7] 0 m&*^V^ftTV^LDD 

«7 0i±icT*K7 0 2*r»|jtU 

7 o 3^ior«jai-5o ^tt, z<Dm&m±\z.mt 

7 (A) ) 

[0 00 8] 0 5 3^»)tt*S« (jR 

mi£r^**i: bT, >f^K-tr^^*(0^^J:o 
T^*B*5E* (5 ^Al, g Battle 
K-Xi(D/M^MflKW^ (LDD) 7 0 30 
6, 7 0 7^|4i7 0 3(«^5o **fitt#*A 

fc*. tit, ^-1f«-t>t<tt77 ^>a7 

tesMS^AfciVS. (0.7 .(B).) 

[0 0 0 9] ^X^CVD, LPCVD^O? 

SI-J:oTBMbft*»©l6»IK7 0 8Sr»rt (07 

(O ) u ^Ml^yfymrtiao 

T> K«S©«ffil2iK»L'C«ia7 o 9Sr»iSi- 

5o (0 7 (D) ) 40 

(y-VFW^W 7 10, 7 11#gtt«7 0 
ttft3ftS*5r4t>n<5o (0 7 (E) ) ■ 
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/ KW ^^«tti-6Ejtl -11713, 7 14 SrJgfiR 
-f5o (0 7 (F) ) 
[0 0 10] 

gb/CbO^fcoT, #7*^±©TFTfl«:/Plr 
[0 0 11] *ntt«Ht©»rt©HJiS-X?*«. i&JMt 

7 0 8(pJ¥$ttO. 5-2 / imi)&S 0 iifjt, StE±*C 
^itbtt5T^7 0 2©SSttl 0 0 0 — 3 0 0 0 A 

<*>!K #B0aM8;Tbfc. TFT©f^Wcfflv^6>*t6 
Scot. ^©J;5ft^Jll*li**ft«rt3ft«iWi:S*L 
Xh^tco Zti&RJ&m>( (RIE) » 

So 

[0 0 12] bd*t>, LDDtti«iaSi<Dfc«>* to{g£ 

S) 7'Dt7^i f ^WL J H'<fc^/j:9^» 
fcofco 

[0 0 13] -^T* **Wtt, ±E©J:5fcflM*rllP 
J:D^n-fe^«r«liWkbT, LDD8r*dSt5* 

(1) *jaH4J:<, LDDiMft^Iihyy^ 

( 2 ) off «se.o/h g ihbk h ? * ^±mmc 

(3) OFFm^O/h^v^Mhy^^^Sr^i- 

(4) «^)LDDiI^7t^^ UfS®-Cd:t# 

So 

[0 0 14] 

t5TFT|C*5^T, ^VMi^^U £££ 
ft bT»*|pi^6> S B»&ttfctt K-X*o^tt*SrW 
ALT, fi»a^»fi*««Sr«flM-5xei:, 
bTSE*Jp|^b§B«^W*ciB K-XftO?FttfeS:W 
A IT, S5»a^tt«J««Sr^t-5XSi:Sr^b, flfr 
EiWk**)B[OTffl«c:, WKW« (LDD) 
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[0 0 15] ±%mf£<OM?ft$)ti:M&m 3 tc^1-„ B3 
^i-«rt^S^^TV^5• W*>. (B) (OlitW 

3 0 7 TgfrtlfcX-T h®i3 0 6 «T»jfc1-*. * L 
T, rcD^V h®^3 0 6 fc*<Z>JSia©8Mfc«3 0 7t 

£^**±:Lt (c) tois^is v^^^m'*:/ (r 

ii®MW«3 0 8$rMt6 o ' :^W9tK- 
X4t.LT.tt, lX10 13 -5X10 M cm- 2 OM 10 

■±-t-5r**sa*Lv> 0 

[0 0 16] -^LT (D) (DXUKl^T, ffiEfrlfi]** 
feKK-X*©^*6*Sr»ALT, H»£«l«3 0 9£ 

X 10 15 cm~ 2 i:mi:^U\ 

[o o 1 7] ±fs (d) ©ig&i&iiB*, x>r 

*©KKy«cS4t6tO*LDD (7^ h K-X 
KK^Ht) fcftSo 20 
[0 0 18] ffljH8ft^/Tt6^iPJ^Mtt, g 

$tLTV^ri:$:4$afc-r5o 

[0 0 19] ±iB«J«<D*#:»*Mi: LT03|C*Vf#l 

nSO^jRh^v^^SrW^i-S^ll^SSTfea 30 
gfflfT&So tU30 5#4V Mft«y«T*)S. * 
lT3 0 6^VMSt*»), 3 0 7^VM^3 
o 7SrlB«iWbXS^*5VNTSWfe:$*S^tlcJ:oT» 
fcitsiftiwc**. *fc3io^«i*WW«t 

[0020] ^o^momrni-s mf£&m±\m&zti 

*fctt, ®it«^«*««^*SttT*5!3s WlSgft 

[0021] tto«no«ii£tt % swk«*»(-H^nfc 
A-rsxat, ^t, y-^^ir/KKygJS^fi; 
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[0 0 2 2] ^^BfflT^1-5^i^V>T, 

(ilSKK^S (LDD) fcfc*) £ 
#rt1-*fc:tt % ft*[Bld»b(SK-XJ|o^«»Sr*A'*- 
-5rir(^J:oTff5o r^tti^^bT«§:^At5 

[0023] rom^^tyaAtt, Him^i-3g 

102, ry-Kttiio3, ry — Knio'sd 
bje zm&*tz> itvxown 1 o a , fy* k«« i o 5 

£;frLT^5o f-^X/VtfvvX-l 0 2H^W^ 

f-^X^/v^-fcttlll(E««dS«t>oT 
^^^AOBR^Il]feT^6J;5^^:^oTV^5o 
[0024] ry-Kliio3Mt^io 

0kVOlEiSMB$ti5, r<OiismjE^J:oT, Xy 
^ K««l 0 5(Dj£f |Cj3V>tRFM§l-i:oX^^ 
^10 6fJ, U^X/V^X— 1 

li^ns, swcttinia^^^Ftt*^^-^ 

[0 0 2 5] £O®1^fc^;^i^©«&B&0 2te 

^-To f-^Xy^/wX-^^it)o^b^^±OTF 
TttlH2 (A) (0<k5^ K-f ^X^S-f^l^L 
T0CDMt££roT^6 o :^ei:J;ot^W 

^0U3oMi^Lt\ roMe^r 

^TK-t^X^So 

[0 0 2 6] L*>L, 2 0 2©««{c^Ttt^>r h« 
■©UlCJfcoT, XV h«S»-3IL3fcV^*-CLd»K— 
ifvXSftfc^o ^wT, 02 (B) OiJI^f^ 
al>/^-Sr.l 8 0*015**, 2 0l^t>^VM 

^X/i^/vX-Srl 8 ogSfeLT K—trvXfrfcr* 
oTt>J:v^, f-V'X/u^X— Sr0*s**4* s e) K— 
l^XSrfcrfcxid:, J:!9l»*^«l<oa^#f>tt 
5 0 *WjNB«m*3^T, ^-^Att® 
2 (C) (DXb^-to 

[0 0 2 7] @«5&fc>f *^&A£:|8r& 

T K- y s X * n^{S»tf7H«M« 5 r i: 

J6saj*5. ^iOJipt-LTlSK-Xft^^K— tr 
^X^r^ofc^, SK-XS^^K-^XSr 
*5w/i5o r^^fCtt, TFT^»LTSi:*ffiJd^e>^ 
*fi»^AS:*5r*5o ^Oi5i-LT, ftOXa^fe 
V ^ Tte K - Xa<^ 4 it > K— f > Xis^s r ^btLVc ^-Y 
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[oo2 8] ^ miw&mfr&frtntM vmmz 

»*-TSit<>pr«T?»>5U ***/i*rt«*te»4 

[0 0 2 9] ftoT, LDD^MnrtMiTfe 
5U Overlap LDD8rMt5wt<> 

^TffiTfeSo Overlap LDDttt|2]4 

DD«« (4 1 5*C^Stt5) WBrtStLTl^SfcOfc 
^5. EP*>. Overlap LDD(D^ »*"C*) 
*Ltf^Y*A«*««i: fe***fc:-«|CL DD«**S 

[0 0 3 0] 

^t^ri:»Wfe5 6 ft*. LDD««<o«$rfH» 
^:^aot, «fcTte*ftfcLDD«*<D««:fH 

hZ> L, y-Y M*©T«^&Ov e r 1 a p LDD 

[0031] ttaftTMHMtK&ftdmMmi 

[0 0 3 2] 

H»2iJ:5flHi«K^>f XI* (LDD) «:*i-5N^+ 
*/H»BSh7^^^ (TFT) *r»*Lfc«-C* 
6o M3 0 1 (3-^7 0 5 9, 1 0 0m 

mX 1 0 0 mm) ±fcTiMMt»3 0 2i LT N SMtti 
*RS^7X^CVDiSlCiot 1 0 00-5 0 0 0 

A. 4000Aic«Uc o r^lfeftftSRH 

[0 0 3 3] Lt n SHftJI«r»Ai-d^fto#AflCi 

113 0 3^7X^CVD^LPCVD&lu]:9 3 
0 0-1 5 0 0A|«lfc fl i:m 7 
DftlCioTSOOA^ML/Co ro@L ftr--^ 

*jv^<Dfm5tm*mM lt tmt>^\ m 3 
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(A) ) 

I3 0 4«lt r©ftttS*R3 0 4HTFTO 

fiSttJift«rii"ra. t lt, *v mmms 0 5 1 u 

T\ f$200-1 500A > ^rtHl0OOA(Di 

[00 34] ^CD^ J?£ 1 0 0 0 A— 3/im, #R 
tf, 5 000A£07;l/^l>A (lwt%(DS K L 
<&0. 1~0. 3wt%©Sc^if) S^^^ 

*5^^ofc 0 R&feRfctt. »8-St8T2 2 0V*T 

wj:piat, JfS2 5 0 0Ao««SMt«3 0 7 
J*Lfc. (0 3 (B) ) 

[0 0 3 5] .^^K-^y^iot, m 

4tt*»I*3 0 4fc^ h«E««:^**fcLTgBtt& 

fi7t^7^y (ph 4 ) SrJBv^o *1\ EI2^L 

Sr*5£fcofc 0 ^<0$k&<r> K— XfiH 1X10 13 -5X 
1 0 "W^/ c m 2 , iPa«Efi 1 0 ~ 9 0 k V, 0tj^_ 

or. K-xt$r sxio i3 ^t-/ c m 2 N tommm&8 
okvtUo roe*, is»s^^®*3 o 8 im 

&£thtc 0 (03 (C) ) 

[0 0 3 6] ^K-Xt^i-yK-ey^i 

J; 0 i~3jff#V^fc#S*LV\ ^IfcWfcja^ 
Tte, ^(Z) K-Xf© 4 0 f^(D 2 X 1 0 is g V c m 
2 . APiimjESrS OkVt Lfc 0 KSS^ffc 

«ttTaic«ai*^i««ifH*355«i t> , k i^^r >-m 

* (LDD) 3 10#*fifc§fc o (0 3 (D) ) 
[0 0 3 7] Sfcfcl* KrFx^Wf- (ft* 2 
4 8 nm x ^([2 0 n s e c) SrJKJtLT, K^tT 
y/Sn^«»S«3 0 9,3 1 OOJSttflSftjBift 

#fa^b:ter£ofco l/-if-^^/V^r-^tt2 0 
0-400mJ/cm 2 , #£L<te2 5 0~3 0 0m 
J/cm 2 dSiga-Cfcofco -OX^fJfRr--/H^J: 

[0038] jfmtttUR3 ntir, ^x-r 

CVDfefc *oT»fc&*KfcJS£ 3 0 0 0 Aic^L 
fco^LT, JiinifiiHt3 11 % ^f«il3 0 5(D 
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4oty-VKWytfi3 12«L/c 0 (0 3 
(E) ) 

5TFTSrff«Lfc. fcfc, TFTM1 

IS&ffi8Kfcfe 3 0 7©T9WLDD t»*r« r 1 1 
««lfi«3ftS«fifc*nfcOv e r l a p LDD«t 

[0039] immrn 2 j xmmm&m 4 t^i- e *n 

*Mf±l*|-*K±^ **W«:ffl^tOve rlap 

t, i«4oi (3-^7059) ±\cmmmi t 
wwetjmmuim 0 2 t lt> iml3S*«s:^7x^ 

CVDfeiaot3 0 0 0 AiC/dWLfc. ^IT, 

J:ot5 0 0Al«UCo ^ft£5 5 0-6 

0 0 TC<D»7C#H«fc: 8-24 ttfflftB Itx ISffifl:* 

tt7C**«fij8MHILTt,«*>>&V\ (i4 (A) ) 
[0 0 4 0] &tc x r^>3|gfiffii*«[4 0 3 
y^LT, lti»0 4, 40 5Wlt ^0 
WSil4 0 4, 4 0 5liTFT(OjStti«:*fiM- 
5 0 ttt, hlfeSi4 0 6iLT, J?£8 00A 

f^6000Aor^^!)A (lwt%OS 
i, t>L<tt0. 1—0. 3wt%OSc^tf) K 

^LT^ hm^4 0 7, 4 0 8«Lt #fc»E 

fenm.-c2 2 0 v£t«££±h\ wwtiw^ 

i«tt4 0 9, 4 1 0$»/Jlfc, (@4 (B) ) 
[004 1] ^^-VK-f ^ffilC^oT, A 

tt«*LT#£*ALfc 0 *1\ LDD&#fc^N7- 

Mil TSoT, Overlap LDD£^pf5N 
ft^iTFT«t^«l:i^ALt ^0 

X 1 0 13 ~ 5 X 1 0 "JgiP/ c m 2 , ^JDiim/Ett 1 0 - 
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9 0 k V, tflitf, K-Xft£4 X 1 0 ls JGSW-/'c m 
2 , M&mE*S 0 k Vfc Lfco (Eg^i* 
»®«4 1 2#»***tfc. i (04 (C) ) 
[0 0 4 2]^:, LDD^j^fc^V^N^t^llT F 

4 1 iS:60 8fcvvt, KK-X*<D-f ^K-tTV'^Sr 
V^Tft, 5fe^K^XftC05 0fgO2Xl 0 15 ^/cm 

10 2 , MmWE&BOkVbLlto 1(08*, iSS^M 

ftfi«4 13,4 1 4 3fl5»fig*tb/c 0 fiLhOIfifcl* 
19, O v e r 1 a p LDD4 1 5$:tt5Ni^^ 

[0 0 4 3] ££>K, *36*«l!l*5VNTW[, I^OSI 

1*4 13, 4 14, 4 1 5<Ommt%&Z.t3:o1to 

KrFi^l/^ If— Kf24 8nm, 
H20nsec) U~ tf — 3fed s K*Dt 

20 ^tltUo T*tt»««* "C l"-1f-##* t * 

T, jjtlW^XeCli^l/^ (^3 0 
8 n m, ^yO^fg 30nsec) ^\ Xe U 
—If— (&&3 5 3 nm, /</u;*«4 0 n s e c) £M£ 

W-«ff— fcttfflLfc, l/-lf— CD^i^^^— 

»i2 0 0-4 0 OmJ/crn 2 , £P£L<fi2 5 0 
-3 5 0mJ/cm 2 iSiSS*Cfeo^ 0 ^Olgftf&T 

[0044]fc Wi§416i:LT, 

30 CVDftfcJ;oTBWfc&*l«&ffS 3 0 0 0 AfcjfcJBL 

fc. ^UT, Jffd!&*fll4 16, ^ MfeH$l4 0 6 CO 
^yfy^i^otTFKOy-V KW^lCn 

oty-V >m®4 1 7*?gj*Lfco (0 4 
(E) ) 

J^±OJ:9&X^K£*), fS3-Sffi±JC, Over 1 a 
p LDD^Wf5Nft^HTFTt, |^C<LD 
D£^:*^N^Y*/vSTFT£f|$^fco T 

0-40 o^^mimm^^^x^x^o 
[0045] mmms] *9aM*as\z.*rt 0 *m 

M&ttt, «»Sr«v>t««KWv«* (ldd) 

^tSNf-V^iTFTi LDD&«rfc*^P^Y 
*/l«TFTd»b«rt**t*:»»aill»*»«tfc«T 
£>£o *1\ ffi£5 0 1 0 5 9) 

lMi^iCTM«5 0 2HX, SMfcSiSttS: 
^7X^C VD^iot 3 0 0 0 AML/Co f I 

50 VDfeiaoT5 0 0A|«L/c 0 ^com, ^tb^5 
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5 0-6 0 0 t^S^BBftfc: 8-24 P#TOH IT, 
ftfifciirLfcfco zvmuz, = ^v*<&ftftflsSrS) 
ftt-«*^***»l8*LTt*fe4V^ (B5 
(A) ) 

[0 04 6]^ :«HiSl5 0 3?r/^^ 
>^LT, 6«ii§5 0 4, 5 0 5£j&fiLfc o 
I«il5 0 4, 5 0 5HTFTOM«f 
6 0 fU, 0V hite^SO 6*:LT, f^SOOA 

£>1£, If & 6 0 0 0 AOT/l^-^A (lwt%©S 
i, *>L<ttO. 1—0. 3wt%(DSc^) 

i/LT^V Ymms 0 7. 5 0 8Wl/c„ 

MT2 2 0V£T*mJEE£±tf> ^^ITI^WL 
XmT^tc 0 ^<D£?KLX, f^2 5 0 0A«l 
W^5 0 9, 5 1 0«Uc o (13 5 (B) ) 
[0 0 4 7] -r^K-t^^&fCjioT. A 

1^7^- h h<D-r^^ 5 1 1 TloT, LDD 

Lfco £*f, (D 2 ^ L^0iffc£ftfM' ty^AC ioT 

Xgfi l x l 0 13 - 5 x 1 0 c m 2 , AniiUE 

fil 0-9 0 k V, #J;itf, K^XM2xio 13 ^ 
/cm 2 , j0iimflE£8 0 kVb Ltc 0 r<Qj£*, 

&*myom®5 1 2^^^^c 0 (us <o ) 

[0 0 4 8] ilK-Xt^tyK-ey^i 

Xi;^ i-3#t£^;i<!:#M£U\ ^Jfe^^^j^ 
Ttt, %<0 K-Xi<0 5 0 i$<D 1X10 1S S-T-/ c m 
2 , ;fol>£mjE£8 0 k Vt L± a 

1 3^J^$nfCo W±<E>IgKJ:*), LDD 

5 i5^f5NSWiJ$ (y^-x/KW^ 

m frMf&ZtltCo (HI 5 (D) ) 
[0 0 4 9]^f> Pft^STFT^W^Io 
TV^c-7^^ 5 1 1 SrMI&t, Nft^/HTFT^ 
FUS?* h<D^rX?5 1 5T|o 

K— X»fi 1 X 1 0 13 - 5 X 1 0 15 i£iV c m 
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